Equilibrium Properties of a Quasi-Axisymmetric Configuration by K. Ichiguchi et al.
§32. Equilibrium Properties of a Quasi-
Axisymmetric Configuration 
Ichiguchi, K., Nakajima, N. and Okamoto M. 
We studied the equilibriurn quantities of a 
quasi-axisymmetric configuration suggested by 
Nuuhrenberg, whose nurnber of the field period 
is 2 and aspect ratio is 4. Figure 1 shows the 
spectrum of the magnetic field in the vacuurn 
configuration. 
In the equilibrium calculation, two kinds of 
pressure profile are used, One is a peaked pro-
file of P = P0 ( 1 - s) 2 and the other is a broad 
profile P = P0 ( 1 - s2 ) 2 , where s denotes the 
normalized toroidal magnetic flux. The cur-
rentless constraint is imposed and the fixed 
boundary condition is used. Figure 2 shows the 
Shafranov shifts of both equilibria calculated 
with the VMEC code. The equilibrium with 
peaked profile has a large shift and a smaller 
equilibrium beta limit, {30 = 4% ( ({3) = 1.3%), 
than that in the equilibrium with the broad 
pressure profile, {30 = 7%, ( ({3) = 4.1%), 
where {30 and ({3) denote the beta value at the 
magnetic axis and the average beta value, re-
spectively. In both cases, the poperty of the 
quasi-axisymmetry in the magnetic field is sus-
tained in the finite beta equilibrium, because 
the dominant change is due to the Shafranov 
shift which is axisymmetric deformation. 
Figure 3 shows the rotational transform in 
the two cases. In the vacuum configuration, 
the rotational transform varies from t( s = 0) = 
0.23 tot(s = 1) = 0.28, and the magnetic shear 
is weak. As the beta value increases, the rota-
tional transfonn decreases in the whole region 
so as to have a minimum value in the plasma 
column. The position of the minimum value is 
different corresponding to the position of the 
steepest pressure gradient. 
The magnetic well is generated even in the 
vacuum configuration and it becomes larger 
because of the large Shafranov shift in both 
cases. 
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Fig.1. Spectrum of vacuum magnetic field. 
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Fig.2. Shafranov shift. 
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Fig.3. Rotational transforms for (a) peaked 
and (b) broad pressure profiles. 
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